Correlation between stimulation of host cell DNA synthesis by human cytomegalovirus and lack of expression of a subset of early virus genes.
The stimulation of host cell DNA synthesis was studied in permissive human embryonic lung (HEL) cells and in nonpermissive rabbit kidney (RK) cells infected with human cytomegalovirus (HCMV). Host cell DNA synthesis was induced by HCMV infection in resting cells of both types. In permissive cultures the stimulation of cellular DNA synthesis was detectable mainly in those cells which had not become productively infected and in which virus antigens were not detectable. In abortively infected RK cells, on the other hand, stimulation of host cell DNA synthesis and the expression of virus antigens were detected in the same cells. Infection of actively growing permissive HEL cells resulted in a shutdown of cellular DNA synthesis beginning approximately 10 hr postinfection. Shutdown of cellular DNA synthesis also occurred when the infected cells were treated with phosphonoacetic acid and was thus classified as an "early" virus function. In actively growing, abortively infected RK cells, on the other hand, host cell DNA synthesis was not affected, indicating that the early virus function(s) responsible for inhibition of cellular DNA synthesis was not expressed in these cells. Virus-encoded DNA polymerase activity, another early virus gene function, was also not detected in these abortively infected cultures. In RK cells the cellular DNA synthesized as a result of infection was capable of undergoing at least one further round of replication, indicating that the HCMV gene expression which occurred in abortively infected RK cells was not lethal for these cells.